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(54) Exhaust gas emission-control system 

(57) An exhaust gas emission -control system is dis- 
closed, wherein exhaust gases are alternately passed 
through either one of a pair of first filters(1 ,2), which 
comes selectively in fluid communication with an ex- 
haust pipe with operation of a change-over valve(21). 
Particulate emissions in the exhaust gases are effec- 
tively trapped in the first filters(1,2) and burned away 
Then, the exhaust gases are passed through a down- 
stream second firter(3), where nitrogen oxides (NOx) in 
the exhaust gases are decomposed. By-pass valves 
(1 9,23) downstream of the first filters (1 ,2) are actuated 
to discharge a gas evolved by burning the trapped par- 
ticulate emissions on regeneration of the first filters(1 ,2) 
into the air. Thus, no gas caused by burning the trapped 
particulate emissions in the first filters(1 ,2) may pass 
through the second filter(3). The second filte r(3) is en- 
veloped with a warm-up gas jacket(16,33) through 
which the exhaust gases flow to keep the second filter 
(3) at a temperature that is optimal to render a catalytic 
compound of brownmillerite-like structure effective in 
decomposition of nitrogen oxides (NOx) contained in the 
exhaust gases. 
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Description 

[0001] The present invention relates to an exhaust 
gas emission-control system in which exhaust gases 
from a Diesel engine are first passed through an up- 5 
stream filter, where particulate emissions, or particulate 
matter, are extracted from the exhaust stream and they 
are burned, and then passed through a downstream fil- 
ter, where nitrogen oxides (NOx) are decomposed into 
harmless emission. 

[0002] To control particulate emissions contained in 
exhaust gases from the Diesel engines, a particulate 
trap filter system is conventionally known, in which a pair 
of filter media is arranged in an exhaust line in parallel 
with each other and exhaust gases from the Diesel en- 
gine are passed alternately through either one of the fil- 
ter media. Once any filter medium is saturated with the 
particulate matter extracted out of the exhaust, the 
stream of the exhaust gases is switched over to another 
filter medium, which starts trapping particulate matter. 
At the same time, the filter medium saturated with the 
particulate matter is regenerated by heating to burn 
away the particulate trapped thereon. The particulate 
trap filter systems of the type described just above are 
disclosed in, for example, Japanese Patent Laid-Open 
Nos. 279646/1995 and 312329/1996. 
[0003] Moreover, filter media having catalysts to de- 
compose nitrogen oxides (NOx) in the exhaust gases 
are disclosed in, for example, Japanese Patent Laid- 
Open Nos. 217618/1997 and 215921/1997. 
[0004] Meanwhile, as will be seen to those skilled in 
the art, exhaust gases from the Diesel engines contains 
particulate emissions and nitrogen oxides (NOx), each 
of which is a pollutant. In recent years much attention 
has been given to the removal of those harmful pollut- 
ants from the exhaust gases of the Diesel engines. In 
order to extract both the particulate emissions and ni- 
trogen oxides (NOx) from the exhaust gases, an ex- 
haust gas purifier will be conceived, which is comprised 
of a first filter for trapping the particulate emissions out 
of the exhaust and burning the trapped particulate, and 
a second filter for decomposing nitrogen oxides (NOx), 
the first and second filters being connected in series. 
[0005] As well-known to those skilled in the art, the 
particulate emissions are mainly composed of carbon 
particles and hydrocarbons (HC), sulfur oxides (SOx) 
and others adhering around the carbon particles and, 
thus, they may be trapped with a filter of fibers entangled 
randomly when the exhaust gases are passed through 
the filter. On the other hand, it has been known to de- 
compose nitrogen oxides (NOx) in the exhaust gases 
by passing the exhaust through the filter having a cata- 
lyst to reduce nitrogen oxides (NOx) to harmless nitro- 
gen gas. In many cases, however, any other substance 
such as fuels or the like is required as a reducing agent. 
[0006] A primary aim of the present invention is to 
overcome the problems on the prior art as having been 
described above, and in particular to provide an exhaust 



gas emission-control system comprising a pair of first 
filters arranged in an exhaust passage in parallel with 
each other to trap particulate emissions composed of 
carbons, smokes, hydrocarbons (HC), sulfur oxides 
(SOx) and others and burn away the trapped particulate 
emissions, and a second filter arranged downstream of 
the first filters to reduce nitrogen oxides (NOx) with a 
catalyst in the second filter, thereby eliminating not only 
particulate emissions composed of carbons, smokes, 
hydrocarbons (HC), sulfur oxides (SOx) and others but 
also nitrogen oxides (NOx) from the exhaust gases. 
Moreover, the present invention provides an exhaust 
gas emission-control system wherein sulfur oxides 
(SOx) originating in sulfur contained in fuel and evolved 
by burning the trapped particulate emissions are not al- 
lowed to pass through a second filter, where nitrogen 
oxides are decomposed with a catalytic compound of 
brownmillerite-like structure that might be otherwise 
rendered ineffective by sulfur oxides (SOx), so that the 
second fitter is improved in durability. The present in- 
vention further provides an exhaust gas emission-con- 
trol system in which the second filter may be kept at a 
temperature that is optimal to render the catalyst effec- 
tive in decomposition of nitrogen oxides (NOx). 
[0007] The present invention is concerned with an ex- 
haust gas emission-control system comprising: a pair of 
first filters incorporated in an exhaust passage of a die- 
sel engine in parallel with each other to extract particu- 
late matter; heating means provided in the first filters to 
burn the particulate matter trapped in the first filters; a 
change-over valve to allow the exhaust gases to pass 
through selectively either one of the first filters; by-pass 
valves arranged in egress ports of the first filters, one to 
each egress port, to discharge a gas caused by burning 
the trapped particulate matter to regenerate the first fil- 
ters; a second filter to decompose therein nitrogen ox- 
ides (NOx) in the exhaust gases, which is communicat- 
ed with an exhaust passage where the egress ports of 
the first filters merge into a single flow of the exhaust 
gases; and means for controlling operations of the 
change-over valve, heating means and by-pass valves 
in accordance with amounts of the trapped particulate 
matter in the first filters. 

[0008] In accordance with the exhaust gas emission- 
control system of the present invention, the gas caused 
by burning the trapped particulate matter in the first fil- 
ters by the heating means to regenerate the first filters 
is not allowed to pass through the second filter, but dis- 
charged into the air by means of the by-pass valves. 
[0009] In the exhaust gas emission-control system, as 
described above, the second filter having the catalyst to 
decompose nitrogen oxides (NOx), although being ar- 
ranged downstream of the first filters extracting the par- 
ticulate emissions, is isolated from the gas evolved by 
burning the trapped particulate emissions in the first fil- 
ters to regenerate the first filters, so that the catalyst to 
decompose nitrogen oxides (NOx) is kept against dete- 
rioration resulting from sulfur oxides (SOx). Moreover, 
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the second filter is designed warmed up with the exhaust 
gases so that the catalyst may continue to decompose 
nitrogen oxides (NOx) at most effective condition. 
[0010] In another aspect of the present invention, an 
exhaust gas emission-control system is provided in 5 
which the second filter is enveloped with a warm-up gas 
jacket that is communicated with a warm-up gas pas- 
sage branching off from an exhaust gas outlet pipe at 
an egress of the second filter. 

[001 1] In another aspect of the present invention, an 
exhaust gas emission control system is provided, in 
which warm-up valves are provided nearby the branch- 
ing of the warm-up gas passage to control a flow of the 
exhaust gases to the warm-up gas jacket in accordance 
with the control means. The warm-up valves are provid- 
ed at ingress of the warm-up gas jacket and in the ex- 
haust gas outlet pipe at a location downstream of the 
branching of the warm-up gas jacket, and the warm-up 
valves are operable so as to allow the exhaust gases to 
pass through at least either one of the warm-up gas jack- 
et and the exhaust gas outlet pipe. 
[0012] The control means operates the warm-up 
valves so as to let the exhaust gases pass through the 
exhaust gas outlet pipe when a temperature of the ex- 
haust gases is above a preselected temperature. 
[0013] In another aspect of the present invention, an 
exhaust gas emission-control system is provided, 
wherein the first filters include ceramic fibers entangled 
randomly. Moreover, the second filter includes coated 
fibers entangled randomly, the coated fibers being made 
of ceramic fibers that are coated with a catalytic com- 
pound of brownmillerite-like structure to compose nitro- 
gen oxides (NOx). Examples of compound of brownmill- 
erite-like structure to catalyze the decomposition of ni- 
trogen oxides (NOx) include Ba 2 ln 2 0 5 , Ba 3 Y 4 0 5 and 
BaLa 2 O s . 

[0014] In a further another aspect of the present in- 
vention, an exhaust gas emission-control system is pro- 
vided, wherein the coated fibers each include powdery 
mixture of the compound of brownmillerite-like structure 
with any noble metal selected from Pt, Rh and the like, 
the mixture being applied on a thin film of vitreous com- 
posite selected from the group of Al 2 0 3 , Y 2 0 3 , S0 2 , B 
and the like. In the coated fibers made as described just 
above, the presence of noble metals make the com- 
pound of brownmillerite-like structure stable in electric 
charge characteristic, thereby resulting in improving re- 
markably the durability of the catalyst. Nitrogen oxides 
(NOx), absorbed on the catalytic compound of brown- 
millerite-like structure kept at a preselected operating 
temperature, are chemically reduced in N 2 and 0 2 . At 
this event, N 2 and a part of 0 2 are desorbed from the 
catalytic compound, whereas the residue of 0 2 is hard 
to desorb from the compound. Nevertheless, the exist- 
ence of noble metal such as Rh, Au, Pt, Pd, Ir and the 
like makes the absorbed 0 2 on the compound react with 
hydrocarbons (HC) into H 2 0 and C0 2 . This results in 
desorption of 0 2 from the compound thereby providing 



the stability of the compound. 

[0015] In another aspect of the present invention, an 
exhaust gas emission-control system is provided, 
wherein the first and second filters are composed of cy- 
lindrical filter media formed by curling fibrous laminates 
that have previously folded in bellows, wire nets dis- 
posed on at least any one surface of the filter media, 
and cylindrical cases accommodating therein the com- 
bined filter media and wire nets. In addition, the exhaust 
gases are passed across the filter media from a radially 
outwardly areas in the cylindrical case toward central 
area inside the filter media. 

[0016] In. a further aspect of the present invention, an 
exhaust gas emission-control system is provided, 
wherein the cylindrical filter media are arranged in con- 
centric relation with one another. Both filtration rates of 
particulate emissions in the first filter and of nitrogen ox- 
ides (NOx) in the second filter may be much increased 
by the provision of many cylindrical filter media over- 
lapped concentrically one on the other. Now assuming 
that the filter media, each having the filtration rate of 20 
%, are used in triple, the filtration rate of the first filter 
medium is 0.2, that of the second filter medium is (1 -0.2) 
x 0.2 = 0.16, and the third filter medium is (1-0.2-0.16) 
x 0.2=0. 1 28. Thus, the resultant filtration rate of the filter 
becomes 0.49. Further assuming that the filter media, 
each having the filtration rate of 30 % : are used in triple, 
the filtration rate of the first filter medium is 0.3, that of 
the second filter medium is (1-0.3) x 0.3 =0.21 , and the 
third filter medium is (1 -0.3-0.21 )x 0.3 = 0.147. Thus, 
the resultant filtration rate of the filter becomes 0.66. 
[0017] In another aspect of the present invention, an 
exhaust gas emission-control system is provided, 
wherein the wire nets arranged on the cylindrical filter 
media is made electric conduction by the control means 
to burn the trapped particulate matter on the filter media. 
Accordingly, the cylindrical filter media may be regener- 
ated adequately to operate at the most optimal condi- 
tion. 

[0018] In accordance with the exhaust gas emission- 
control system constructed as described above, either 
one of the first filters comes selectively in fluid commu- 
nication with the exhaust pipe so that the exhaust gases 
are alternately passed through any selected first filter, 
where particulate emissions are extracted from the ex- 
haust gases. On the other hand, in another filter where 
no exhaust gas is passed through there, the particulate 
emissions accumulated on the filter media at the pro- 
ceeding pass of exhaust gases are burned to regener- 
ate the filter media for the next pass of exhaust gases. 
In this way, the particulate emissions may be extracted 
continuously from the exhaust gases. Following filtration 
in the first filters, the exhaust gases are passed through 
the second filter downstream of the first filters. In the 
second filter, nitrogen oxides (NOx) in the exhaust gas- 
es is catalyzed and particulate emissions are further 
trapped with the filter media whereby the exhaust gases 
may be purified before being discharged into the air. 
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Moreover, in the exhaust gas emission-control system 
of the present invention, since the second filter for cat- 
alyzing therein oxides of nitrogen is isolated from the 
gas generated by burning the trapped particulate emis- 
sions, the catalytic compound of brownmillerite-like 
structure is kept from coming in contact with oxides of 
sulfur (SOx), which might otherwise render the catalyst 
ineffective or deteriorated, so that the second filter may 
be prolonged in acceptable service life. In addition, if the 
temperature is too low, the compound of brownmillerite- 
like structure cannot reduce oxides of nitrogen. To cope 
with this, the warm-up valves are provided to keep the 
second filter at hot temperature where nitrogen oxides 
(NOx) may be decomposed with the catalytic compound 
at the most efficient condition. 

[0019] Other aims and features of the present inven- 
tion will be more apparent to those skilled in the art on 
consideration of the accompanying drawings and fol- 
lowing specification wherein are disclosed preferred 
embodiments of the invention with the understanding 
that such variations, modifications and elimination of 
parts may be made therein as fall within the scope of 
the appended claims without departing from the of the 
invention. 

[0020] Embodiments of the present invention will now 
be described by way of example only, with reference to 
the accompanying drawings, in which:- 

FIG. t is a schematic sectional illustration showing 
a preferred embodiment of an exhaust gas emis- 
sion-control system according to the present inven- 
tion: 

FIG. 2 is a cross section of a second filter employed 
in the exhaust gas emission-control system in FIG. 
1 , the view being taken along the line 1 - 1 of FIG. 1 : 
FIG. 3 is a fragmentary enlarged sectional view il- 
lustrating a coated fiber to constitute a filter: and 
FIG. 4 is a cross section of a first filter employed in 
the exhaust gas emission-control system in FIG. 1 , 
the view being taken along the line II- II of FIG. 1 . 

[0021 ] Described below in detail with reference to the 
accompanying drawings will be preferred embodiments 
of an exhaust gas emission-control system according to 
the present invention. 

[0022] The exhaust gas emission-control system is 
employed to purify exhaust gases from a Diesel engine 
by not only extracting particulate emissions of carbons, 
smokes, hydrocarbons (HC), sulfur oxides (SOx) and 
others and burning away the trapped particulate emis- 
sions but also chemically reducing nitrogen oxides 
(NOx) contained in the exhaust gases. The exhaust gas 
emission-control system is incorporated in an exhaust 
pipe 29 for the exhaust gases. An exhaust passage 1 1 
connected with the exhaust pipe 29 is divided into a pair 
of exhaust branches 1 1 a, 11 b that are communicated to 
first filters 1 , 2 to catch the particulate matter, which are 
arranged in parallel with each other with respect to the 



streamline of the exhaust gases. The filters 1 , 2 are each 
provided therein with a heater 38 of an electric resist- 
ance wire netting to burn the particulate matter accumu- 
lated in filter media. 

5 [0023] The exhaust gas emission -control system is 
primarily comprised of a change-over valve 21 to let the 
flow of exhaust gases turn toward either one of the filters 
1, 2, by-pass valves 19, 23 to release gases that are 
caused by burning the trapped particulate matter in the 

10 filters 1 , 2, and a second filter 3 to decompose nitrogen 
oxides (NOx) in the exhaust gases, the second filter 3 
being communicated with an intermediate passage 14 
at which egress ports 1 2, 1 3 of the first filters 1 , 2 merge 
into a single flow of exhaust gases. The emission-con- 

15 trol system further includes the heaters 38, 38 where the 
trapped particulate matter is burned, and a controller 
unit to control the actuation of the change-over valve 21 , 
energization/deenergization of the heaters 38 and 
opening/closure of the by-pass valves 19, 23, depend- 

20 ing on an amount of the trapped particulate matter in 
any one of the filters 1,2. 

[0024] The change-over valve 21 and by-pass valves 
1 9, 23 are operated by their associated actuators 22, 24 
according to instructions issued from the controller unit 

25 1 o. On operation of the change-over valve 21 with the 
instruction from the controller unit 1 0, the exhaust gases 
are allowed to pass through any one, or the filter 2, of 
the filters 1, 2 while the particulate emissions are 
trapped. In this event, the by-pass valve 23 associated 

30 with the filter 2 is turned to open the egress port 1 3 while 
close an outlet 1 7 to release the gas resulting from burn- 
ing the trapped particulate matter. Following solid-gas 
filtration, the exhaust gases are delivered to the second 
filter 3 downstream of the first filters 1 , 2. At the same 

35 time, the controller unit 1 0 turns on any one of the heat- 
ers 38, in this instance, the heater incorporated in the 
filter 1 , where the wire netting is heated with conduction 
of electric power supplied from an a-c generator 30. 
Thus, heating burns the trapped particulate matter in the 

40 filter 1 , resulting in regenerating the filter 1 . In this way, 
the by-pass valve 1 9 associated with the filter 1 closes 
the egress port 12 for the exhaust gases while open an 
outlet 17 to allow the gas to flow outside therethrough, 
which is caused by burning the trapped particulate mat- 

45 ter in the filter 1 . The a-c generator 30 may be of any 
one of a generator provided in an engine, generator as- 
sociated with a turbocharger and generator mounted in 
means for recovery of energy from the exhaust gases. 
[0025] In the exhaust gas emission-control system 

50 constructed as described above, the second filter 3 is 
defined by a cylindrical shell 9 to provide an exhaust gas 
passage 31 along the peripheral area inside the filter 3. 
An outer cover 20 surrounds the cylindrical shell 9 to 
form a warm-up gas jacket 33 between them so that the 

55 warm-up gas jacket 33 envelopes therein the exhaust 
gas passage 31 in the filter 3. The warm-up gas jacket 
33 communicates with a warm-up gas passage 16 
branching off from an exhaust gas outlet pipe 15 at an 
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egress of the filter 3. Provided nearby the branching of 
warm-up gas passage 1 6 are control valves 25, 27 that 
are operated by actuators 26, 28 in accordance with in- 
structions issued from the controller unit 10 to thereby 
turn over the flow of the exhaust gases between the ex- 5 
haust gas outlet pipe 15 and the warm-up gas passage 
16. 

[0026] The control valve 27 is arranged at the ingress 
of the warm gas passage 1 6 while another control valve 
25 is arranged in the exhaust gas outlet pipe 15 at a 
location downstream of the branching. The control 
valves 25, 27 are operable so as to allow the exhaust 
gases to pass through at least either one of the exhaust 
gas outlet pipe 15 and the warm gas passage 16 in ac- 
cordance with the instructions of the controller unit 10. 
When the exhaust gases have a temperature higher 
than a preselected temperature level, no warm up of the 
filter 3 may be necessary and, therefore, the controller 
unit 10 renders the control valve 27 close while another 
valve 25 open, thereby discharging the exhaust gases 
into the air through the exhaust gas outlet pipe 15. In 
contract, when the exhaust gases are below the prese- 
lected temperature, the controller unit 1 0 closes the con- 
trol valve 25 and opens the control valve 27 so that the 
exhaust gases is allowed to flow through the warm-up 
gas passage 1 6 into the warm-up gas jacket 33 to heat 
the filter 3, finally going out in the air past an exhaust 
gas outlet line 18. 

[0027] The first filters 1 , 2 are each composed of cy- 
lindrical filter media 4 or 5, wire nets 38 or 43 disposed 
on the opposite surfaces of the filter media 4 or 5, and 
cylindrical cases 7 or 8 accommodating therein the com- 
bined filter media 4 or 5 and wire nets 38 or 43. The 
cylindrical filter media 4, 5 are provided by curling fi- 
brous laminates that have previously folded in bellows. 
The exhaust gases are passed across the filter media 
4, 5 from annular passages 34, 36 outside the cylindrical 
filter media 4, 5 to central passages 35, 37 inside the 
filter media 4, 5, as shown by arrows in FIG. 1 . The filter 
media 4, 5 are made of ceramic fibers entangled ran- 
domly. The wire nets 38 on the opposite surfaces of the 
cylindrical filter media 4, 5 constitute the electric heaters 
that may be turned conductive by the controller unit 10 
to burn away the particulate matter accumulated on the 
filter media 4, 5. Although but the cylindrical filter media 
4, 5 are shown in a single layer in FIG. 4, it will be ap- 
preciated that any number of layers may be used. 
[0028] The second filter 3 comprises a cylindrical filter 
medium 6 made of fibrous laminates folded in bellows, 
wire nets 38, 43 arranged on either one or both of the 
opposite surfaces of the cylindrical filter medium 6, and 
a cylindrical shell 9 receiving therein the combined filter 
medium 6 and wire nets 38, 43. 

Likewise with the first filters 1 , 2, the exhaust gases are 
passed across the filter medium 6 from annular passag- 
es 31 outside the cylindrical filter medium 6 to central 
passage 32 inside the filter medium 6, as shown by ar- 
rows in FIG. 2. It will be preferred that the second filter 



3 has plural filter media 6 arranged in concentric rela- 
tionship. In the embodiment in FIG. 3, the cylindrical fil- 
ter media 6 are shown arranged in a triple-layered struc- 
ture. Moreover, the wire net 38 is arranged on the outer 
periphery of the radially outermost filter medium, where- 
as another wire net 43 is on the inner surface of the ra- 
dially innermost filter medium. The wire nets 38, 43 on 
the cylindrical filter media 6 constitute the electric heat- 
ers that may be turned conductive by the controller unit 
10 to burn away the particulate matter accumulated on 
the filter media 6. 

[0029] The filter medium 6 for the second filter 3 is, 
as shown in FIG. 3, composed of coated fibers 44, each 
of which is made of a ceramic fiber 39 coated with a 
compound 41 of brownmillerite-like structure, which 
may catalyze the decomposition of nitrogen oxides 
(NOx). As seen in detail in FIG. 3, the coated fibers 44 
are formed by adhering a thin film 40 of vitreous com- 
posite of AI 2 0 3j Y 2 0 3 , S0 2 , B or the like around the ce- 
ramic fiber 39 and covering the vitreous film 40 with pow- 
dery mixture of the compound 41 of brownmillerite-like 
structure with powdered noble metals of Rh, Ir, Pt, Au 
Pd and the others. Among compounds of brownmiller- 
ite-like structure, Rh-addition type is more effective in 
decomposition of nitrogen oxides (NOx) compared with 
the Ir-addition type. Moreover, the second filter 3 may 
be provided upstream with sheet filters that is impreg- 
nated with calcium salt or barium salt to absorb or so- 
lidify sulfur oxides (SOx). 

[0030] For example, exhaust gases as shown in FIG. 
1 are passed through either of the first filters, or filter 2. 
where the particulate emissions such as carbons, 
smokes, hydrocarbons (HC), sulfur oxides (SOx) and 
others in the exhaust are trapped. On the other hand, 
no exhaust gases passes through another filter 1 , where 
the trapped particulate-emissions are burned. Upon this 
event, the actuator 24 operates the by-pass valve 19 
associated with the filter 1 to block the outlet 17 while 
the by-pass valve 23 to open the outlet 1 7 for discharg- 
ing the gas caused by burning the trapped particulate 
emissions. As the controller unit 1 0 renders the wire nets 
38 of the heater conductive, the trapped particulate 
emissions are burned and decomposed with the evolu- 
tion of sulfur oxides (SOx), which will be discharged sep- 
arately from the exhaust gases. The catalytic dompound 
41 of brownmillerite-like structure in the second filter 3 
might otherwise be rendered ineffective by the evolved 
sulfur oxides (SOx) when they pass through the down- 
stream filter 3. 

[0031 ] In accordance with the exhaust gas emission- 
control system constructed as described above, only the 
exhaust gases freed of the trapped particulate matter is 
allowed to pass through the downstream filter 3, where 
nitrogen oxides (NOx) is catalyzed. Thus, the exhaust 
gases discharged into the air are free of not only partic- 
ulate emissions but also nitrogen oxides. Moreover, the 
gas resulting from burning the trapped particulate matter 
to regenerate the filter media is not allowed to pass 
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through the downstream filter, but discharged immedi- 
ately out of the system. Thus, the filter 3 is protected 
from deterioration due to sulfur oxides (SOx). In addi- 
tion, when the temperature of the exhaust gases be- 
comes low, the compound of brownmillerite-like struc- 
ture cannot catalyze effectively to decompose nitrogen 
oxides (NOx). To cope with this, the present invention 
discloses to warm up the filter 3 with the exhaust gases 
that flow around the filter 3. 

[0032] It should be understood that the foregoing re- 
lates to only preferred embodiments of the present in- 
vention, and that is intended to cover all changes and 
modifications of the examples of the invention herein 
chosen for the purposes of the disclosure, which do not 
constitute departure from the scope of the invention. 



Claims 

1. An exhaust gas emission-control system compris- 
ing: a pair of first filters(1 ,2) incorporated in an ex- 
haust passage of a diesel engine in parallel with 
each other to extract particulate matter from the ex- 
haust gases; heating means(38) provided in the first 
filters(1 ,2) to burn the particulate matter trapped in 
the first f ilters( 1 ,2) ; a change-over valve(21 ) to allow 
the exhaust gases to pass through selectively either 
one of the first filters(1 ,2); by-pass valves (19,23) 
arranged in egress ports(12,13) of the first filters 
(1 ,2), one to each egress port(1 2,1 3) : to discharge 
a gas caused by burning the trapped particulate 
matter to regenerate the first filters(1 ,2); a second 
filter(3) to decompose therein nitrogen oxides 
(NOx) in the exhaust gases, which is communicated 
with an exhaust passage(14) where the egress 
ports(12,13) of the first filters(1,2) merge into a sin- 
gle flow of the exhaust gases; and means for con- 
trolling operations(10) of the change-over valve 
(21), heating means and by-pass valves(19,23) in 
accordance with amounts of the trapped particulate 
matter in the first filters(1,2). 

2. An exhaust gas emission-control system construct- 
ed as defined in claim 1 , wherein a warm-up gas 
jacket(16,33) is provided around the second filter 
(3), the warm-up gas jacket(1 6,33) branching off 
from an exhaust gas outlet pipe(1 5) at an egress of 
the second filter(3), and warm-up valves(25,27) are 
provided nearby the branching of the warm-up gas 
jacket (1 6,33) to control a flow of the exhaust gases 
to the warm-up gas jacket(16,33) in accordance 
with the control means(10). 

3. An exhaust gas emission-control system construct- 
ed as defined in claim 2, wherein the warm-up 
valves(25,27) are provided at ingress of the warm- 
up gas jacket(16,33) and in the exhaust gas outlet 
pipe(15) at a location downstream of the branching 



of the warm-upgas jacket( 16,33), and the warm-up 
valves(25,27) are operable so as to allow the ex- 
haust gases to pass through at least either one of 
the warm-up gas jacket (1 6,33) and the exhaust gas 
s outlet pipe(1 5). 

4. An exhaust gas emission-control system construct- 
ed as defined in claim 2, wherein the control means 
(10) operates the warm-up valves(25,27) so as to 

10 let the exhaust gases pass through the exhaust gas 
outlet pipe(15) when a temperature of the exhaust 
gases is above a preselected temperature. 

5. An exhaust gas emission-control system construct- 
15 ed as defined in claim 1 , wherein the first filters(1 ,2) 

include ceramic fibers entangled randomly. 

6. An exhaust gas emission-control system construct- 
ed as defined in claim 1, wherein the second filter 

20 (3) includes coated fibers entangled randomly, the 
coated fibers being made of ceramic fibers that are 
coated with a catalytic compound of brownmillerite- 
like structure to decompose nitrogen oxides (NOx). 

25 7. An exhaust gas emission -contra I system construct- 
ed as defined in claim 6, wherein the coated fibers 
each include powdery mixture of the compound of 
. brownmillerite-like structure with any noble metal 
selected from Pt, Rh, Au, Pd and Ir, the mixture be- 
so * ing applied on a thin film of vitreous composite se- 
lected from the group of A1203, Y203, S0 2 and B. 

8. An exhaust gas emission-control system construct- 
ed as defined in claim 1 , wherein the first and sec- 

35 ond filters(1,2,3) are composed of cylindrical filter 
media(4,5) formed by curling fibrous laminates that 
have previously folded in bellows, wire nets(38,43) 
disposed on at least any one surface of the filter me- 
dia(4,5), and cylindrical cases(7,8) accommodating 

40 therein the combined filter media(4,5) and wire nets 
(38, 43), and wherein the exhaust gases are passed 
across the filter media(4,5) from a radially outwardly 
areas in the cylindrical case(7,8) toward central ar- 
ea inside the filter media(4,5). 

45 

9. An exhaust gas emission-control system construct- 
ed as defined in claim 8, wherein the cylindrical filter 
media(4,5) are arranged in concentric relation with 
one another. 

50 

10. An exhaust gas emission-control system construct- 
ed as defined in claim 8, wherein an exhaust gas 
emission -control system constructed as defined in 
claim 8, wherein the wire nets(38,43) arranged on 

55 the cylindrical filter media(4,5) is made electric con- 
duction by the control means(10) to burn the 
trapped particulate matter on the filter media(4,5). 
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1 1 . An exhaust gas emission-control system construct- 
ed as defined in claim 1 , wherein the by-pass valves 
(1 9,23) do not allow the gas evolved, upon burning 
the trapped particulate matter on the filter media 
(4,5) to regenerate the filter media(4,5) in the first 5 
filters(1 ,2), to pass through the second filter (3), but 
discharge the gas into the air. 
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